ABSTRACT: The rotational spectra of laser ablated picolinic and isonicotinic acids 8 have been studied using broadband chirped pulse (CP-FTMW) and narrowband 
The two isomeric molecules picolinic (pyridine-2-carboxylic 23 acid) and isonicotinic (pyridine-4-carboxylic acid) acids 24 (C 6 H 5 NO 2 ) are pyridine derivatives, which have a great interest 25 due to their chemical and biological properties. The isonicotinic 26 acid is a main metabolite of isonicotinic acid hydrazide, which is 27 used as a therapeutic drug for tuberculosis. 1 The picolinic acid 28 is an endogenous metabolite of L-tryptophan, which has been 29 detected in several biological mediums as blood serum, 30 cerebrospinal fluid, human milk, pancreatic juice, and intestinal 31 homogenates. 2−5 Picolinic acid is also known as a metal 32 chelating agent in the human body. They have been 33 investigated in condensed phases using IR, Raman, and X-ray 34 techniques, 6−13 but none of them provide a detailed conforma- 35 tional picture about these isomeric species. Hence, the 36 experimental and theoretical vibrational spectra have been 37 interpreted in terms of the wavenumbers and intensities of 38 selected experimental bands, 11 which have been compared and 39 discussed on the basis of the position of the nitrogen atom in 40 the aromatic ring. All results indicate that the structural 41 propensities observed in condensed phases are strongly biased 42 by interactions with the solvent or the crystal packing 43 forces.
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44
The unambiguous characterization of the intrinsic conforma-45 tional preferences can be achieved through the analysis of the 46 rotational spectra. Molecules placed in an isolated environment 47 such as that provided by the gas phase, free of the interactions 48 with the solvent, exhibit their intrinsic molecular properties. In 49 the present work we have investigated the rotational spectra of 50 the biological active molecules, picolinic and isonicotic acids, to 51 obtain precise information on their conformation and structure. within the estimated accuracy of the frequency measurements.
147
The anisotropic quadrupole coupling tensor χ is related to the 148 electric field gradient tensor q at the quadrupolar nucleus 149 through the nuclear quadrupole moment eQ by χ = eQq.
150
The high sensitivity reached in our experiment allowed us to was only observed using the CP-FTMW spectrometer and thus 159 its quadrupole coupling hyperfine structure was not resolved.
160
The derived spectroscopic parameters for the isotopic species 161 t3
are collected in Table 3 . 162 Once the analysis of the parent and isotopic species of a A, B, and C represent the rotational constants; Δ c = (I c − I a − I b ) = −2Σ i m i c i 2 is the inertial defect; χ aa, χ bb , and χ cc are elements of the 14 N nuclear quadrupole coupling tensor.
b Number of fitted hyperfine components.
c rms deviation of the fit. C species of rotamer A, as can be seen in Figure 1b for the 168 3 12 −2 11 transition. No μ b -and μ c -type transitions were 169 observed. A total of 24 hyperfine components corresponding 170 to the detected nine μ a -type R-branch transitions were 171 measured using LA-MB-FTMW spectroscopy and analyzed 172 with the same Hamiltonian mentioned above. The final set of 173 rotational and nuclear quadrupole coupling constants are listed 174 in the second column of Table 2 . 175 The spectrum of isonicotinic acid has been investigated 176 following a similar procedure to that described for picolinic 177 acid. Differently from picolinic acid (ortho-COOH substituted), 178 in isonicotinic acid (para-COOH substituted), only the t4 179 conformer in Table 4 can be expected. Hence, the broadband . All hyperfine components 187 were fitted using the same Hamiltonian as described for 188 picolinic acid. The determined spectroscopic parameters are 189 also shown in Table 2 ). Table 6 indicates that out-of-plane 249 vibrations related to the presence of −COOH group have 250 dominant contributions.
251
A close look to the values in Table 6 shows that the inertial 252 Finally, it should be noted that the value of the inertial defect 271 is practically invariant in all the isotopic species (Table 3) , 272 which constitutes an additional test for the planarity of the s-cis-273 I conformer. This isotopic information was used to determine 274 the coordinates of the substituted atoms in the principal axis 275 system using Kraitchmann's substitution method 30−32 and to 276 determine the bond distances and angles of the heavy atom t5 277 skeleton listed in Table 5 . close to that of pyridine (see Table 6 ), a markedly lower value pyridine (see Table 6 ). Here an effect based on the exchange 
